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4. Consider the curve given by P 4}*2 =7+ 3xy. 24 8% - 3>‘

(a) Show that "t' ”‘

3x

@P =0
{b) Show that there is a point \\uh x- cmrdm.m 3 at which lhcrlmc tangent to the curve at P is honzonlmw‘;\i
Find the y-coordinate of P, 2hcale (2 2) ‘w0 igleel 53 -Lx =
@y 19 e = 1+18 v /P(% 2) =
(¢) Find the value of —=- at the point P found in part (b). Does the curve have a local maximum, a local
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minimum, or neither at the point # 7 Justify your answer.
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5. Consider the curve given by y =2Z4+x. 2 -‘;i‘ — 04 X%*"O)Z ) P(”>.23
{a) Show tha & __ . % 'f?i_.“- =) = "?f
dx 2y -=x e 2 - -
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&J (b) Find all points (x, y) on the curve where the lmc tangent to the curve has slope ; 23 ->L , \Y
4 -0 [—) Show that there are no points (x, ¥] on the curve where the line tangent to the curve is honzontal ‘j

th—'x
4= (d) Let x and y be functions of time f that are related by the equation y¥ = 2 4 xy. Attime ¢ = 5, the value
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vl of yis3and 2 = 6. Find the value of %X attime 1 =5 93T O e A '
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5. Com:der the curve given by y =24 Xy oz A
—= B |
dy y L2 de |

(a) Shnwthmd -.3)' < g

(b) Find all points (x. vy} on.the curve where the line tangent to the curve has slope —;-
(c) Show that there are no points (x, ). on the curve where the line tangent to the curve is horizontal.

(d) Let x and y be functions of time ¢ that are related by the equation y2 = 2 4 ay. Attime ¢t = 5. the value

of yis 3 and % = 6. Find the value of % at time = 5.
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4. The figure above shows the graph of f°, the derivative of the function f, onthe closed interval | £ x < 5. Ab. \: y .
_U\ (o8

The graph of f* has horizontal tangent lines at x = 1 and x = 3. The function f is twice differentiable wn(h
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(a) Find the x-coordinate of each of the@mts of mﬂcc@of the graph of f. G:ve 4 reason for your answor y\o,u-t v o'obp_g

/ {b) Al what value of x does f attain its absolute minimum value on the closed interval <1 £ x < 57 At what
value of x does f attain its absolute maximum value on the closed interval -1 < x < 5?7 Show the analysis
that leads to your answers.

(c) Let g be the function defined by g(x) = x f (x). 'Fmd an equatmn for the line t‘mgent to the graph of 8

atx =2, (2,0) slope - o X (x
06(2\ - z? () + ()
= 2(-0N+l =4
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x 0 To<x<i| ¥ Tiex<a[ 2 [2exea 3 [a<xcal i |
J(x} -1 Negative 0 Positive 2 Positive 0 Negalive r > L _
flx) 4 Pesitive 0 Positive | DNE | Negative | -3 | Negative L } :
Fxy | -2 Negative 0 Positive | DNE . Negative 0 Positive | \\
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4. Let f be a function that is Lpntlni{ousbrt the interval {0, 4). The function £ is twice differentinbie except at
x = 2. The function J and its derivatives have the properties indicated in the table above, where DNE indicates

L\\j;w o4 " that the derivatives of f donotexistat x = 2.

,On o‘\. e 6o {(a) For 0 < x < 4, find all values of x at which f has a relative extremum. Determine whether f has a relative
0w gy maximum or a relative minimum at each of these values. Justify your answer,

oA g (b) On the axes provided, sketch the graph of a function that has all the characteristics of f.

(Note: Use the axes provided in the pink test bookiet.)
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